Merozoite surface protein-9 of Plasmodium vivax and related simian malaria parasites is orthologous to p101/ABRA of P. falciparum.
Plasmodium vivax merozoite surface protein-9 (Pvmsp-9) is characterized here along with orthologues from the related simian malarias Plasmodium cynomolgi and Plasmodium knowlesi. We show that although the corresponding MSP-9 proteins do not have acidic-basic repeated amino acid (aa) motifs, they are related to the Plasmodium falciparum acidic-basic repeat antigen (ABRA) also known as p101. Recognition of this new interspecies Plasmodium MSP family stems from the prior identification of related MSP termed PvMSP-185, PcyMSP-150, and PkMSP-110 on the surface of P. vivax, P. cynomolgi and P. knowlesi merozoites. A clone containing the nearly complete P. knowlesi gene encoding PkMSP-110/MSP-9 provided a hybridization probe and initial sequence information for the design of primers to obtain the P. vivax and P. cynomolgi orthologues using polymerase chain reaction (PCR) amplification strategies. The P. vivax, P. cynomolgi and P. knowlesi msp-9 genes encode proteins that range in calculated molecular mass from 80 to 107 kDa, have typical eukaryotic signal peptides and diverse repeated motifs present immediately upstream of their termination codon. Another feature conserved among these proteins, including the P. falciparum ABRA protein, is the positions of four cysteine residues near the N-terminus, suggesting this conservation maintains structural and perhaps functional characteristics in the MSP-9 family. Rabbit polyclonal antisera raised against recombinantly expressed N-termini of P. knowlesi and P. vivax MSP-9 cross-react with the counterpart proteins in immunofluorescence and immunoblot assays. Comparative interspecies investigations of the potential role(s) of Plasmodium MSP-9 in merozoite invasion of erythrocytes and as a malaria vaccine candidate can now be pursued.